Somatosensory evoked potentials from the thalamic sensory relay nucleus (VPL) in humans: correlations with short latency somatosensory evoked potentials recorded at the scalp.
Somatosensory evoked potentials (SEPs) were recorded in humans from an electrode array which was implanted so that at least two electrodes were placed within the nucleus ventralis posterolateralis (VPL) of the thalamus and/or the medial lemniscus (ML) of the midbrain for therapeutic purposes. Several brief positive deflections (e.g., P11, P13, P14, P15, P16) followed by a slow negative component were recorded from the VPL. The sources of these components were differentiated on the basis of their latency, spatial gradient, and correlation with the sensory experience induced by the stimulation of each recording site. The results indicated that SEPs recorded from the VPL included activity volume-conducted from below the ML (P11), activity in ML fibers running through and terminating within the VPL (P13 and P14), activity in thalamocortical radiations originating in and running through the VPL (P15, P16 and following positive components) and postsynaptic local activity (the negative component). The sources of the scalp-recorded SEPs were also analyzed on the basis of the timing and spatial gradients of these components. The results suggested that the scalp P11 was a potential volume-conducted from below the ML, the scalp P13 and P14 were potentials reflecting the activity of ML fibers, the small notches on the ascending slope on N16 may potentially reflect the activity of thalamocortical radiations, and N16 may reflect the sum of local postsynaptic activity occurring in broad areas of the brain-stem and thalamus.